Rapid bidirectional modulation of mRNA expression and export accompany long-term facilitation and depression of Aplysia synapses.
Serotonin (5-HT) and the neuropeptide Phe-Met-Arg-Phe-amide (FMRFa) modulate synaptic efficacy of sensory neurons (SNs) of Aplysia in opposite directions and for long duration. Both long-term responses require changes in mRNA and protein synthesis. The SN-specific neuropeptide, sensorin A, is a gene product that appears to be increased by 5-HT and decreased by FMRFa. We examined whether changes in sensorin A mRNA levels in the cell body and neurites of SNs accompany long-term facilitation and depression. Both 5-HT and FMRFa evoked rapid changes in sensorin A mRNA levels in the SN cell bodies: an increase with 5-HT and a decrease with FMRFa. Parallel changes in sensorin A mRNA levels in SN neurites were detected 2 h and 4 h later. These rapid changes in mRNA expression and net export required the presence of the appropriate target motor cell L7. The neuromodulators failed to produce changes in mRNA expression or export when SNs were cultured alone or with the inappropriate target cell L11. The changes in mRNA expression were transient because mRNA levels returned to control values 24 h after treatment, while synaptic efficacy remained altered by the respective treatments. These results indicate that two neuromodulators produce distinct, but transient, target-dependent effects on expression and export of a cell-specific mRNA that correlate with changes in synaptic plasticity.